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Introduction

This bibliography has been compiled under an interagency agreement as
a continuing effort to document current Soviet-bloc developments In the
quantum electronics field. The period covered is July-August 1979,
and includes all significant laser-related articles received by us in
that interval. The bulk of the entries come frm the approximately
30 periodicals which are known to publish the most significant findings
in Soviet laser technology. Citations from the Russian Reference
Journals are included, as well as entries from the CIRC data base not
otherwise covered. Laser items from the popular or semipopular press
are generally omitted.

For conveneience we have abbreviated frequently cited source names;
a source abbreviations list and an author index are included. All
sources cited with no parenthetical notation are available at the
Library of Congress. A parenthetical entry (RZh, KL) indicates the
secondary source in which the citation was found as a bibliographic
entry or abstract, but for which the original source is not currently
available at the Library. The authors' affiliations are indicated by
the numbers in parentheses following the authors' names in the text
and are listed in the Author Affiliations List. New affiliations are
assigned a new number and are added to a cumulative list which
includes all affiliations from 1969 to the present. Only those
affiliations which appear in this issue are listed in this issue*s
Author Affiliations List.

-Aooesero- ft

Ubanuounced
JW, t.i f i¢, tlon

By. . .

iiial ''/0'

tt41

b ' -



SOVIT LASU 3 DILIGhIIIT JULY to MUST 1979

TAMSE OF C UTA

1. SaSC =$go=~

A. Solid State Users

1. Crystal: Ruby ......* *.............. .e-

2. Crystal: Rare-Earth Activated

at Nd
3 + 0*a.... *********~..... 1

b. o 1W 0000.0*00000-0.0 ... # .... 0...*0*00.00 2

3. Crystal: Miscellaneous *............... 2

4. Semniconduzctor: Simple Junction

a. GaAs *****#**** ****... .. 2
b. Inks *e**** *e******..* .. 3

5 Semiconductor: Mixed Junction ..........-

6. Semiconductor: Heterojunction ................. 3

7.* Semiconductor: Theory ... .... . ....... ........ 3

8. Glass: Nd o . ..... 4

9. Glass: Miscellaneous ............. . .. . .. ..... 6

B. Liquid Lasers

1. Organic Dyes

a. R hodauine *................... 6
b.* Miscellaneous Dyes ..... 0.06....0........ 7

2. Inorganic Liquids ... t... .. -

C. Gas Lasers

1. Simple Mixtures

a. He-Ne S
b. He-Kr to...........................

2. Molecular Beam, and Ion

a. CO2  ........................

c.* Noble Gas ......................... 12
d. N2 ................... . 12

* . -. ~-,
Al-



a. metal Vapor .................... ........ . 3

D. Chemical Lasers

1. ri 2 0( 2) 18............ ......

2. Photodissociative ...... 19

3. Transfer .....

E. Components

1. Resonators

a. Deign and Performance ................ 19
b. M ode Kinetics . . .*.... . .... . ....****** 20

2. Pumnp Sources ............ 20

5. Diffrctonr tns ... .. . .. .. . . ..... . ...... .22

6. Poleazrs . ............... .* .. . ... .. .. .. . . . . . .. 23

6. Moirrors ....... *....................... ... 23

~ F. Nonlinear Optics

1. Frequency Conversion ................. 27

2. Parametric Processes ................ 29

3. Stimulated Scattering

c. Miscellaneous Scattering ......... 31

4. Self-focusing 32

vi

"jg a"



5. Acoustic Interaction ........ ...... .......... 32

6. General Theory 000**e0O.'eet, ......... s** 33

G. Spectroscopy of Laser Materials .................... 35

B. Ultrashort Pulse Generation ........... ...... 37

J. Crystal Growing ....................................

K. Theoretical Aspects of Advanced Lasers ............. -

L. General Laser Theory ......... . . .. 39

II. LASER APPLICATIONS

A. Biological Effects ............................... 40

B. Comunications Systems ................. ......... 40

C. Beam Propagation

I. In the Atmosphere ................. 42

2. In Liquids .. ..................... 46

3. Theory ..................... ................ ...... 47

D. Computer Technology ............................. 48

E. Holography ......................................... 49

F. Laser-Induced Chemical Reactions ................... 56

G. Measurement of Laser Parameters ............... 58

H. Laser Measurement Applications

1. Direct Measurement by Laser 60

2. Laser-Excited Optical Effects .................. 70

3. Laser Spectroscopy ............................. 74

J. Beam-Tarset Interaction

1. Metal Targets .................................. 80

2. Dielectric Targets ............................. 81

3. Semiconductor Targets ........................... .. 82

4. Miscellaneous Studies .......................... 82

R. Plasma Generation and Diagnostics 83

Vii



II. MNOGRAMES RamKS as3C HCUG8 ... . 8

IV* SOURC AIBRITII 00*00000000.....00.......... 91

V. AUTHOR AFFILIATIONS **oo******.***..**..***. ** 9

Vi. AUITHO 33IM **...**............ 98

74 --

Iil
-.7



I. BASIC RESEARCH

A. SOLID STATE LASERS

1. Crystal: Ruby

2. Crystal: Rare-Earth Activated

a. Nd3 +

1. Batanov, V.A., A.N. Malkov, A.N. Prokhorov, and V.B. Fedorov (1).

Multichannel Nd laser with a plasmooptical switch. ZhTF P, no. 14,

1979, 856-859.

2. Khandokhin, P.A. (426). Radiation intensity fluctuations of a

single frequency YAG laser. IVUZ Radiofiz, no. 7, 1979, 813-818.

3. Safaryan, F.P. (37). Theory on nonradiative relaxation of the electron

excitation energy in doped crystals. IAN Arm, no. 1, 1979, 16-25.

4. Sitsevaya, L.A., L.N. Soms, and A.I. Stepanov (0). Stability of

continuously-pumped periodic-pulsed YAG:Nd + lasers. KR, no. 7,

1979, 1484-1494.

5. Sitsevaya, L.A., L.N. Sons, and A.I. Stepanov (0). Stable periodic-

pulsed continuously-pumped YAG:Nd3  laser. ZhTF P, no. 15, 1979,

941-945.
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b. R03

6. Ahurwov, M.Kh.,0 Yu.K. Voron'ko, Ye.V. Zharikov, A.A. KmftskiLY, V.V.

0.1ko, A.A. Sobol', X.I. Timoshechkin, V.A. Fedorov, and A.A.

Shabaltay (1). Structural characteristics. sipectroscopic atud and

stimulated emission of YAG:Ho . NH, no. 7, 1979, 1250-1255.

3. Crystal: Miscellaneous

7. Danillehenko, B.A., V.N. Poroshin, and O.G. Sarbey (5). Observation

of the second sound in sapphire. ZhITE P, v. 30, no. 4, 1979, 215-218.

8. Naboykin, Yu.V., and L.A. Ogurtsova (0). Stimulated mission from

doped molecular crystals at low temperatures. ZhPS, v. 31, no. 2,

1979, 189-204.

4. Semiconductor: Simple Junction

a. GaAs

j 9. Kovalenko, V.A., and I.V. Kryukova (144). Spectral-tam

characteristics of radiation from a degenerate electron-hole pelasma

in GaAs and UdS at 300 K. ICE, no. 7, 1979, 1507-1512.

10. Kupriyanova, N.G., V.I. IMolochev, V.V. Nikitin, A.I. Petrov, and

V G.I. Semenov (1). Study on polarization of radiation In single-

channel Wnection lasers. ICE, no. 8, 1979, 1789-1792.

2

117 -06-



b. InAs

11. Kryukowa, I.V., V.I. Leskovich, and Ye.V. Matveyenko (144).

Lasing mechanim In e-beam pumped epitaxial Ins. KE, no. 7,

1979, 1401-1408.

45. Semiconductor: Mixed Junction

6. Semiconductor: Heterojunction

12. Geyman, K.I., 1.1. Zasavitskiy, A.V. Matveyenko, and A.N. Shotov (0).

lieterolasers based on Pbl Sn'Te obtained by instantaneous
JL

vaporization in a vacuum. FTT, no. 5, 1979, 887-890. (RZhRadiot,

8/79, 8YelOO)

7. Semiconductor; Theory

13. Agaronyan, K.G., and A.M. Kazaryan (224,37). Theory on two-photon

absorption in spatially bound semiconductor films and media.

IAN Arm, no. 2, 1979, 100-106.

14. Belyavskiy, V.I. (138). Excitation of optical phonons during

light absorption by semiconductors with superlattices. FTT, no. 7,

1979, 2091-2094.

15. Frahm, J., and K. Jinge (NS). Semiconductor injection laser and

its applications. Part 2. Properties and applications. Radio-

Fernsehen-Elektronik, no. 3, 1979, 178-181,183. (RZh&adiot,

7/79, 7Ye102)
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16. Goncharov, I.G., A.P. Grachev, and K.B. Dedushenko (16).

Device for controllins the directional pattern of an e-beau-pumped

semicov!uctor laser. Otkr izobr, no. 31, 1979, 631033.

17. Kozlovskiy, V.I., A.S. Nasibov, and P.V. Reznikov (1). Determining

the lifetimes of nonequilibrium carriers in strongly excited

CdS xSel 1 x. FTP, no. 7, 1979, 1348-1351.

18. Kozlovskiy, V.I. (1). Study on semiconductor lasers pumped by

scanning e-beams. Fizicheskiy institut AN SSSR. Dissertation,

1978, 18 p. (KLDV, 8/79, 10790)

19. Vollmer, H.P. (NS). Narrowband laser. Nachrichtentechnik-Elektronik,

no. 2, 1979, 47-49. (RZhRadiot, 7/79, 7Ye107)

8. Glass: Nd

20. Alekseyev, V.N., V.V. Lyubimov, Ye.G. Pivinskiy, and A.D.

Tsvetkov (0). Possibilities of increasing the efficiency of

disk amplifiers. KE, no. 7, 1979, 1570-1572.

21. Alekseyev, V.N., A.D. Starikov, A.V. Charukhchev, and V.N. Chernov (0).

Increasing the brightness of radiation from a high-power Nd3+

phosphate glass laser by spatial filtering of the beam in an

amplifier channel. KE, no. 8, 1979, 1666-1671.
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22. Avanesov, A.G., Yu.K. Voron'ko, B.I. Denker, G.V. Makasimova, V.V.

Osiko, A.M. Prokhorov, and I.A. Shcherbakov (1). Radiationless

3+ ins o N3+iosI
energy transfer from Cr3+ ions to Nd ions in high-concentration

Nd-doped slass. KE, no. 7, 1979, 1583-1585.

23. Belova, G.N. (21). Nd:glass laser with ultrasonic intensity

modulation. KE, no. 8, 1979, 1740-1745.

24. Bykovskiy, N.Ye., V.I. Dorofeyev, and Yu.V. Senatskiy (1).

Mathematical model for a neodymium glass laser with a periodic

Q-switch. KE, no. 7, 1979, 1578-1580. KE, no. 7, 1979, 1578-1580.

25. Lyubimov, V.V. (0). Optimization of spatially filtered [Nd:glass]

laser amplifiers. Part 1. Graphic analysis of the energy parameters

of a system containing a laser amplifier and spatial filters.

KE, no. 8, 1979, 1672-1675.

26. Lyubimov, V.V., A.A. Mak, and L.V. Nosova (0). Optimization of

spatially filtered [Nd:alass] laser amplifiers. Part 2. Selecting

the optimal length for the active elements and operating regime.

KE, no, 8, 1979, 1676-1680.

27. Murina, T.A., Ye.V. Nilov, N.N. Rozanov, and V.A. Rusov (0).

Study on the stability of a periodic pulse train in solid state

lasers. KE, no. 7, 1979, 1382-1388.

28. Vodop'yanov, K.L., N.N. Il'ichev, A.A. Malyutin, G.A. Natyushin, and

V.M. Podgayetskiy (1). Increasing Nd laser efficiency by conversion

of pump radiation in a luminescent liquid. KE, no. 8, 1979, 1795-1798.
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9. Glass: miscellaneous

29. Avanesov, A.G., I.V. Vasil'yev, Yu.K. Voron'ko, B.I. Denker, S.V.

Zinov'yev, A.S. Kuzneteov, V.V. Osiko, P.P. Pashiin, A.M. Prokhorov,

and A.A. Semenov (1). Study on the lasing characteristics of active

elements made from Li-Ed-La phosphate glass., KR, no. 7, 1979,

1586-1588.

B. LIQUID LASERS

1. Organic Dyes

a. Rhodamine

30. Barikhin, B.A., V.V. Borovkov, A.I. Fedosimov, and V.I. Yakovlev (0).

Laser using a solution of rhodamine 6G in ethanol, with an unstable

resonator. ZhPS, v. 31, no. 2, 1979, 242-245.

31. Kuznetsov, V.A., V.14. Shamrayev, and R.N. Nurmukhametov (0).

Protonation of ground and triplet states of rhodamine 6G In aqueous

solutions. OiS, v. 47, no. 2, 1979, 279-283.

32. Masarnovskiy, L.V., A.N. Soldatov, and V.3. Sukhanov (396).

Excitation of dye solutions and compounds by copper vapor laser

radiation. ICE, no. 7, 1979, 1536-1539.

33. Rubinov, A.N., B.A. Bushuk, A.P. Stupak, and D. Schubert (0).

Rotational relaxation in ground and excited states of rhodanine 4C

solutions. ZhPS, v. 31, no. 2, 1979, 246-249
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b. Miscellaneous Dyes

34. Alekayev, V.A., L.K. Denisoy, V.I. Koziutmev, N.A. Kozlov, and A.I.

Sopin (0). Study on the temperature dependence of the 3lasin

characteristics of a dye laser with flashlamp pupping. ZhpS,

v. 31, no. 1, 1979, 52-55.

35. Asiaov, MN. (3). Study on stimulated absorption in dye laser media

under flashlamp pumping. Institut fiziki AM BSSR. Dissertation,

1978, 15 p. (1K.DV, 8/79, 10730)

36. Daczynaki, A., I1. Narszalek, and Cz. Koepke (NS). Analysis of

nonstationary solutions of rate equations for a dyve laser. Part 1.

Acta physics polonica, v. A55, no. 1, 1979, 73-78. (lZhF, 8/79,
8D977)

37. Goryayova, Ye.M., A.A. Krashenlnnikov, and A.V. Shablya (0).

Stimulated emission from solutions of organic compounds undersoing

photoprotolytic, reactions. OiS, v. 47, no. 2, 1979, 284-290.

38. Gruzinskiy, V.V., and V.A. Suchkov (0). Spectral-luninescent and

3.asing characteristics of 2-(4-bipheni3Lyl) -5-phenyloxazole.

ZhPS, v. 31, no. 2, 1979, 257-264.

39. Karpushko, F.V., and A.V. Kazberuk (0). Statistical method for

evaluating lasing characteristics In dye lasers. ZhPS, v. 31,

no. 1, 1979, 56-62.
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46. Nssarkin, N.D., S.A. Popov, and L.Ye. 3.omadina (0). SSatistical

modeling of the degradation of Be-No lasers. Sb 1, 85488.

(RZhRadiot, 7/79, 7Ye48)

47. Tarasyuk, V.G., and V.A. Khanov (75). Improving the performance

reliability of an automatic control unit for an L0-32 [Us-ftelaser.

PTE. no. 4, 1979, 235-236.

48. Yevteyev, G.V., and V.V. Chernigovskiy (110). Fluctuations of the

gas concentration in an lie-N. laser, due to ion flows at the wall.

Tr 1, 43-45. (RUhF, 8/79, 8Ye49)

49. Yudin, V.I. (138). Optlial conditions for microwave pumping of an

lie-Ne laser. KB, no. 7, 1979, 1559-1561.

b. He-Kr

50. Rozsa, K., 14. Stefanova, and 14. Janossy (NS). Measurements of gain

in a high-voltage hollow-cathode He-Kr laser. Koeponti fizikaiL

kutate intezet (Fubla), no. 11, 1979, 5 p. (RZhF, 8/79, SDlOOG)

2. Molecular Bean and Ion

51. Aliapiyev, S.S., Yu.I. Bychkov, N.V. Karlov, Ye.K. Karlova, G.A.

Mesyats, Sh.Sh. Nabiyev, 5.14, Iikiforov, V.14. Orlavskiy, V.V. Oe1Piiov

A.)!. Prokhorov, and R.N4. Khokhlov (1). High-pressure hiab-p9Mr

continuously-tunable pulsed CO laser with s-beam, control. ZhTV P,

no. 13, 1979, 816-820.
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52. Artaoov, A.V., V.G. Kanov, L.V. Shachkin, and V.K. Sbhshkov (0).

Stud on the active MdM In a fast-flow COO laser with a nom-

self sustaining discharge. 1E, no. 7, 1979, 1-42-145.

53. Artmouv, A.V., and A.P. Sapartovich (0). Diumic characteristics

of a fast-flow electric-discharge CO. laser. !3, no. 7, 1979,

1554-1556.

54. Baranova, O.D., V.I. Volchenok, V.N. Konarov, S.Ye. Kupriyanov, and

A.H. Novosel'tsev (122). Effect of hydrogen additives on the

chemical composition of a gas discharge plasma in uixtures with C02.

IhVE, no. 4, 1979, 353-357.

55. Bychkov, Yu.I., V.P. Kudryashov, Yu.A. Kurbatov, V.M. Orlovskiy, V.V.

Osipov, and V.V. Savin (466). Radiation characteristics of a CO2i2

laser under intense pumpin. ZhTF, no. 7, 1979, 1572-1574.

56. Dumitras, D.C., and N. Comaniciu (NS). Measuring the parmters of

a waveguide CO2 laser. RRP, no. 10, 1978, 1103-1119. (RZhI, 7/79,

7D1181)

57. Dutov, A.I., S.V. Minayev, and V.B. Nikolayev (0). Optimizing the

e-beam parameters and selecting the foils 'or electrooniuatioa

lasers. KE, no. 8, 1979, 1690-1697.

58. Garashchuk, V.P., and P.A. Vasilets (168). Effect of the comosition

of the medium on the radiation power in a fast-flow closed-clole

90O2 laser. XE, no. 8, 1979, 1783-1786.
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59. 11ejusn. H. (us). 02 molecular lasers and their commercial

application. Prseglad telekomunikacyjniL, no. 3, 1979, 84-87.

(RZhftdiLot, 8/79, BUeM9)

60. Kochetov, I.V., V.G. Namov, V.G. Pevgov, and V.14. Shashkov (0).

Direct heating mechanism of a C02.,-fe laser mixture in a

nou-selfaustaining discharge. -KE, no. 7, 1979, 1446-1451.

61. Kuzyakov, B.A. (326). Short ceramic section of a vaveguide. CO2 laser

in an amplifying regime. KR, no. 7, 1979, 1567-1570.

a62. nogoo o .Z N.M. Sobolev, V.V. Sychev, LS. Chokoyev, and L.I.

Shumkay (1. Hyrid!;%lase. Fxiceaki intitt MSSSR.

Prerin, o. 7,1979, 14 p. (RZhF. 8/79, 8D1016)

63. Pospisilova, M., and M. Vrbova (NS). UV-preionized TEA CO. laser,

wihnon-dispersive tuning,. Czechoslovak Journal of Physics,

v. B2,no. 2, 1979, 189-195. (RZhF, 7/79, 7D1179)

64. Znaaenskiy, V.B., Yu.A. Rezunkov, A.K. Sinopal'nikov, and V.V.

Stepanov (0). Optical homogeneity In the medium of a pulsed

atmospheric-pressure photoiouaization CI2 laser. ZhiTI, no. 7,

1979, 1567-1570.

b. CO

65. Aleynikov, V.S., and V.1. Nasyche, (0). Power output stability In a

c-v CO laser operating in the funidamental spatial mode. KE, no. 7,

1979, 1556-1559.
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66. latyrbekov, G.A., V.A. Daullychev, I.S. goveh, and L.U. Ehesnov

(44). Cooled electroionisation CO laser operating in the core of

a nuclear reactor. ZhTF P, no. 14, 1979, 837-840.

67. Likal'ter, A.A. (74). Efficiency of a selective CO laser. 13,

no. 8, 1979, 1816-1818.

c. loble Gas

68. Kesik, J., and W. Wolinski (NS). Effect of an axial nagnetic field

on increased loss of an argon laser resonator. El Tech, no. 3,

1978, 123-129. (RZhF, 7/79, 7D1161)

69. Lisitayn, V.N., and A.R. Sorokin (159). Electric-discharge high-

pressure Ar-Xe laser using IR tranaitions Of xenon. ZhTF P, no. 14,

1979, 876-879.

70. Sinichkin, Yu.P., and V.V. Tuchin (45). Fluctuations in Ar+ Ion

laser radiation intensity. KE, no. 7, 1979, 1539-1542.

d. E2

71. Asinovskiy, E.I., L.M. Vasilyak, and Ku.N. Tokunov (0). Messrift

the effective lifetime of C 3 I(VO)3 levels In nitrogen and afr.the2

TV?, no. 4, 1979, 858-860.

72. Bogdanova, T.I., M.I. Dzyubenko, S.Ye. Soldatenko, and V.N. Sul'sa

(34). Experimeftal study of a pulsed molecular nltrogen laser.

Tr 2, 94-98. (RZhF, 8/79, 8D1008)
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73. Shebeko, YU.N. (1). Effect of NO additives on the distribution
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74. Stanciulescu, C., R.C. Bobulescu, and D. Popescu (NS). Traveling-qave

pulsed nitrogen laser. RRP, no. 1, 1979, 21-25. (RZhF, 7/79, 7D1171)

e. CH
-:4

75. Semibalamut, V.M. (159). Line shape of coherent radiation in spaced

fields at the F(2)transition of methane. KE, no. 7, 1979, 1551-1554.

f. Submillimeter

76. Manita, O.F. (34). Characteristics of a pulsed subuillimeter laser

with transverse optical pumpin. Tr 2, 98-99. (RZhF, 7/79, 7Zh29)
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